nula was introduced into an antecubital vein and hand injections of 5 to 10 ml 5% glucose solution were performed to obtain contrast.
A prototype range-gated pulsed Doppler instrument was used in this study. (Fig. 1 ) and the right atrium-right ventricular inflow tract (Fig. 2 ).
DATA ANALYSIS
Velocity was obtained from M-mode contrast echocardiographic tracings by measuring the slope of an individual contrast trajectory using a method similar to that recently described by Shiina et al. I Individual contrast trajectories were chosen for analysis if they were at least 1 cm long (preferably 2 or 3 cm long) and could be followed separately from other trajectories through the sample volume. Trajectories were not analysed if they were curved-only linear trajectories were accepted. The 
Discussion
This study has confirmed our hypothesis that velocity information similar to Doppler echocardiography can be obtained from the slopes of contrast trajectories on M-mode tracings. Several theoretical and clinical implications can be drawn from this conclusion.
There are some advantages of M-mode echocardiography over Doppler echocardiography as a technique for studying velocity. It uses standard echocardiographic equipment which is already available at most institutions and is considerably less expensive than pulsed Doppler equipment. It can sample velocity at multiple depths simultaneously (only multigate Doppler units can do this), and is not limited by a maximal depth/velocity tradeoff as all pulsed Doppler units are. On the other hand, Doppler echocardiography does not require intravenous injections and is able to study left heart flow velocities in the absence of right to left shunts. Experimental work currently in progress suggests, however, that transmission of echocardiographic contrast through the lungs after peripheral venous injection may be feasible,24 so that left heart velocity measurements using M-mode contrast trajectory slopes may be possible in the future after intravenous injections. Since range/velocity ambiguities for pulsed Doppler echocardiography are a serious limitation at the depths necessary to study the left heart in adults, this may be a useful advance.
Velocities Clinically, certain patterns in flow velocity can be identified by either Doppler echocardiography or M-mode contrast trajectory analysis. For example, the same altered pattern of flow across the pulmonary valve in patients with pulmonary hypertension has been described by contrast echocardiography 6-8 and independently described using Doppler echocardiography. 9 Both observations have been confirmed invasively in an experimental model.'0 Our M-mode contrast echocardiographic observations on flow in the inferior vena cava I I agree with Doppler studies. [12] [13] [14] Other M-mode contrast echocardiographic patterns have been described for tricuspid and pulmonary regurgitation6815 which also fit well with Doppler observations. 
